A novel bacterial strain, designated SYL130
The genus Sediminibacterium belongs to the family Chitinophagaceae (phylum Bacteroidetes) and comprises four species with validly published names. The genus was first described by Qu and Yuan in 2008 [1] , and was subsequently amended by Kim et al. [2] , Kang et al. [3] and Kim et al. [4] . The type species of the genus Sediminibacterium is Sediminibacterium salmoneum [1] . Members of the genus Sediminibacterium have been isolated from various sources, such as sediment of a eutrophic reservoir, the soil of a ginseng field, a freshwater reservoir and samples of fishbowl sediment [1] [2] [3] [4] . In general, the members of the genus Sediminibacterium are single, Gram-stainnegative, motile by gliding, strictly or facultatively anaerobic and straight or curved rods. All members of the genus Sediminibacterium have iso-C 15 : 1 G, iso-C 15 : 0 and iso-C 17 : 0 3-OH, but sometimes anteiso-C 15 : 0 , iso-C 16 : 0 3-OH, anteiso-C 15 : 1 A and iso-C 15 : 0 3-OH are also major fatty acids [1] [2] [3] [4] . The major polar lipids include phosphatidylethanolamine and several unidentified aminolipids, aminophospholipids, phospholipid and unknown polar lipids. The major or only respiratory quinone is menaquinone 7 (MK-7) [2] . The DNA G+C content is approximately 40-48 mol% [1] [2] [3] [4] .
Strain SYL130
T was isolated from the sewage sediment of a park in Busan, Republic of Korea (35 09¢ 51.18 † N 128 58¢ 35.69 † E). The pH of the soil was 6.0. The soil samples were diluted serially in saline solution (0.85 %, w/v), spread on R2A agar (Difco) and incubated for one week at 28
C. An orange bacterial colony appeared on the R2A plate and was isolated as a pure culture after performing several subcultivates. The strain was designated SYL130
T and preserved at
Genomic DNA of strain SYL130 T was extracted and a nearly-complete 16S rRNA gene sequence was amplified using 16S rRNA gene primers 27F and 1492R, as described by Fan et al. [5] . The purified PCR product was cloned into a pGEM-T vector (Promega) for sequencing. The 1487 bp 16S rRNA gene sequence of strain SYL130
T was compared with the sequences available in the EzTaxon-e server [6] and NCBI GenBank database. In addition, multiple alignments of 16S rRNA gene sequences were performed by using CLUSTAL X [7] . Evolutionary distances were calculated using the Kimura two-parameter model [8] . Neighbourjoining [9] , maximum-likelihood [10] and maximumparsimony [11] trees were reconstructed by using MEGA 6.0 software [12] . The bootstrap values were calculated based on 1000 replicates [13] . On the basis of 16S rRNA gene sequence analyses, strain SYL130
T exhibited the highest 16S rRNA gene sequence similarity to Sediminibacterium aquarii JCM 31013 T (96.1 %). Phylogenetic trees, based on the neighbour-joining algorithm ( Fig. 1) and maximumlikelihood (Fig. S1 , available in the online Supplementary Material) and maximum-parsimony (Fig. S2) trees showed that strain SYL130
T clustered with Sediminibacterium aquarii JCM 31013
T . This phylogenetic inference, together with the degrees of 16S rRNA gene sequence similarities (<97 %) [14] between strain SYL130
T and other species of the genus Sediminibacterium indicate that strain SYL130
T may represent a novel species of the genus Sediminibacterium. The related strains, Sediminibacterium aquarii JCM 31013 T , Sediminibacterium goheungense KCTC 23945
T and Sediminibacterium salmoneum NBRC 103935 T , were used as reference strains.
In order to obtain physiological, morphological and biochemical characteristics, strain SYL130
T and the reference strains were cultured on R2A agar or in broth and incubated at 28 C for 3 days, unless indicated otherwise. Cell morphology and flagella were determined using a scanning electron microscopy (JSM-6390; JEOL) and transmission electron microscopy (H-7650; Hitachi). Gram staining was tested using a Gram stain kit (Jiancheng Biotech). Gliding motility was assessed with the hanging-drop technique [15] and by observing the spread of colony edges on R2A agar [16] . In addition, the presence of flexirubin-type pigments was tested using 20 % (w/v) KOH, as described previously [15] . .0, 7.0 % NaCl (w/v) for one week at 28 C. Anaerobic growth was determined by incubation in an anaerobic chamber with an O 2 -absorbing and CO 2 -generating agent (Anaero-Pack; Mitsubishi Gas Chemical) for two weeks. Growth was tested on R2A agar (R2A; Difco), nutrient agar (NA; Difco), tryptone soy agar (TSA; Bacto), MacConkey agar (MAC; Difco), and LB agar (LB; Difco) at 28 C for one week. Oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylenediamine [17] and catalase activity was tested by assessing bubble production in 3 % (v/v) H 2 O 2 . H 2 S production tests were accomplished using the method described by Smibert and Krieg [18] . Hydrolysis of starch, DNA, casein, cellulose and Tweens 20, 40 and 60 were investigated according to Smibert and Krieg [18] . Antibiotic susceptibility was assessed according to the conventional Kirby-Bauer method [19] . The following antibiotics were tested (µg per disc, unless otherwise stated): ampicillin (10), carbenicillin (100), erythromycin (15) API 20 NE tests were examined after incubation at 28 C for 3 days. API ZYM tests were observed after incubation at 28 C for 6 h. The main differences in phenotypic characteristics between strain SYL130
T and the reference strains are shown in Table 1 .
The DNA G+C content of strain SYL130
T was determined by HPLC, as described by Mesbah et al. [20] . The respiratory quinone content of strain SYL130 T was determined by HPLC, as described by Minnikin et al. [21] . Polar lipids were extracted and determined by a method described by Collins and Jones [22] . Cellular fatty acid compositions of all strains were analyzed using the Sherlock Microbial Identification System (version 4.5; database TSBA40 4.10; MIDI) [23, 24] . 
T was Gram-stain-negative and aerobic. Cells were rod-shaped, had no flagella (Fig. 2) , and exhibited gliding motility. Colonies were orange, convex and circular after incubation for three days on R2A agar plates at 28 C. Flexirubin pigments were not produced. The strain grew on R2A agar and NA agar, but not on TSA, MAC and LB agar. The temperature and pH ranges for growth were 4-37 C (optimum, 28 C) and pH 5.0-7.0 (optimum, pH 6.0). Strain SYL130
T was able to grow in the absence of NaCl. H 2 S was not produced. As with the other species in the genus Sediminibacterium, strain SYL130
T was positive for catalase and oxidase [1] [2] [3] [4] . Strain SYL130
T was resistant to (g per disc, unless otherwise stated): ampicillin (10), carbenicillin (100), penicillin G (10 U), gentamicin (30), kanamycin (30), erythromycin (15), ceftazidime (30) and oxacilin (1), but was susceptible to neomycin (30), minocycline (30), cefradine (30), tetracycline (30), amikacin (30), cephalexin (30), doxyoycline (30), cefuroxime (30), ceftriaxone (30) and cefoperazone (75). The major cellular fatty acids (>5 % of the total present) of strain SYL130
T were iso-C 15 : 0 (28.3 %), iso-C 15 : 1 G (23.2 %), iso-C 17 : 0 3-OH (9.6 %), anteiso-C 15 : 0 (5.9 %) and iso-C 16 : 0 3-OH (5.6 %), similarly to other species of the genus Sediminibacterium, but there were some differences in the contents (Table 2 ) compared with reference strains [1] [2] [3] [4] . Polar lipid analysis indicated the presence of phosphatidylethanolamine, one unidentified phospholipid, one unidentified aminolipid, two unidentified aminophospholipids and six unidentified polar lipids (Fig. S3) , which is similar to the other members of the genus Sediminibacterium. The major respiratory quinone was MK-7. The DNA G+C content was 47.8 mol%, which was within the range (40-48 mol%) for members of the genus Sediminibacterium.
In summary, strain SYL130
T shared similar characteristics with the other members of the genus Sediminibacterium. However, based on the 16S rRNA gene sequence, strain SYL130
T has less than 97 % sequence identity with the other members of the genus Sediminibacterium. Moreover, strain SYL130
T clearly had different characteristics from related species, including the temperature and pH ranges for growth, positivity for L-arabinose and maltose, and negative Cells are Gram-stain-negative, aerobic, rod-shaped and approximately 1.3-1.7 µm in length and 0.3-0.5 µm in diameter. Colonies are orange, convex and circular after incubation for three days on R2A agar at 28 C. Flexirubin pigments are not produced. Flagella are not detected by SEM and TEM (Fig. 2) . Motile by gliding. Catalase-and oxidase-positive. Grows on R2A agar and NA agar, but not on TSA, MAC and LB agar. Growth occurs at 4-37 C (optimum, 28 C) and pH 5.0-7.0 (optimum, pH 6.0). Growth in R2A broth occurs in the absence of NaCl. H 2 S is not produced. Hydrolyzes DNA, Tween 40 and 60, but not Tween 20, starch, cellulose or casein. Positive for aesculin hydrolysis, glucose fermentation, b-galactosidase activity and the assimilation of glucose, L-arabinose, D-mannose, N-acetylglucosamine and maltose, but negative for nitrate reduction, indole production, arginine dihydrolase, urease activities and gelatin hydrolysis. Positive for alkaline phosphatase, leucine arylamidase, valine arylamidase, crystine arylamidase, trypsin, acid phosphatase, naphtol-AS-BI-phosphohydrolase, a-glucosidase and N-acetyl-b-glucosaminidase, but negative for esterase (C4), esterase lipase (C8), lipase (C14), chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase and b-fucosidase. The major cellular fatty acids (>5 % of totals) of strain SYL130
T are iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 17 : 0 3-OH, anteiso-C 15 : 0 and iso-C 16 : 0 3-OH. Polar lipids present are phosphatidylethanolamine, one unidentified phospholipid, one unidentified aminolipid, two unidentified aminophospholipids and six unidentified polar lipids. MK-7 is the predominant respiratory quinone.
The type strain is SYL130 T (=KCTC 52860 T =CCTCC AB 2017082 T ), isolated from sewage sediment of a park in Busan, Korea. The genomic DNA G+C content of the type strain is 47.8 mol%.
